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Abstract-Study lasted from June until November 2011, at Bogor 
Agricultural University (IPB), Leuwikopo, Dramaga. This study 
used a randomized complete block design (RCBD), one factor 
consisting of 20 genotypes of chilli that comes from the collection 
of IPB (C2, C5, C105, C111, C117, C118, C120, C160, C51, 
F5110005-91-13-5, F5110005-91-13-12, C157, C159, F5120005-5-
11-1, F8002005-2-9-12-1, C140, C19, C18, C143, C145) with three 
replications. Data were analyzed using the test F and test Duncan 
New’s   Multiple   Range   Test   (DNMRT)   at   level   5%. Result 
showed that the genetic variability and heritabilty of the 20 
genotypes of chilli in quantitative and qualitative differences to 
each other.Genotypic coeffecients of variation (GCV) at intervals 
between4.48&-37.33%. The heritability value at intervals 
42.05%-91.80%. Almost all of the observed variables have a high 
heritability value, except leaf length and first day to 
floweringwhich is only on intermediate criteria. For weight per 
fruit, C143 reveal significant value than other genotype and yield 
per plant C5 reveal significant value than the others. It indicate 
that C143 and C5 can be selected as Hybrid chilli plant. The 
genotypes tested in this study had a high level of variability that 
could potentially be used as a parent for crosses. 
 
Keywords : genotypic coeficient of variation, heritability, phenotipic 
variance. 
 
I. INTRODUCTION 
Chilli (Capsicum annum L.) are grown worldwide for 
vegetable, spice, ornamental, medicinal uses and significant 
source for vitamins A and C. Chillis have been found along 
with other food fossils last 6,000 years ago and  considered as 
the first spice to have been used by humans. Chilli plants is an 
important vegetable crops in most parts of Indonesia. This is 
indicated by high level of consumption of chili demand that 
continue increasing from year to year.In 2012, Indonesian 
Chili consumption  reached 16.289 Ounces/capita/year, an 
increase from the previous year in the number 13.505 
Ounces/Capita/Year (Indonesian Vegetable Consumption 
2008-2013, Indonesia Ministry of Agriculture, 2012 [1]). The 
production of chili itself only reached 1.656.620 tons and still 
need to import about 22.737 tons per year.Total area for chilli 
in Indonesia around242 366 ha (Indonesia Agricultural 
Minisry, 2013 [2]), which is meanthe productivity is only 6.8 
tons/ha. whereas according to (Syukur et al. (2010) [3] 
potential outcome achieved is 22 tons/ha. 
Factors that causing low chili productivity in Indonesia are 
mostly Indonesian people not using high yielding quality 
seeds (hybrid seeds) then they can not achieved maximum 
yield. One of the activities in order to increase productivity is 
start assembling quality seeds. Several step to create high 
quality seeds is throughplant breeding program begin with 
collecting high quality yielding plant, characterize and analyze 
its variability. 
Genetic variabilityis calculated with a genotypic 
coeffecients of variation (GCV) which is ratio between the 
square root of the mean genetic variability with the character 
in question. High and low variability determines the selection 
process in accordance with the direction of the desired 
breeding. Nasir (1999) [4] states that the difference in the 
genetic background of extensive elders directly influence the 
amount of genetic variability in the population. 
According to Allard (1960) [5], the heritability of a 
quantitative statement of the role of genetic factors (heir) over 
the environmental factors influence the phenotype of a 
character. According Poehlman (1979) [6], the estimation 
results will give a conclusion whether genetic or 
environmental factors that provide the most influence on the 
properties that emerge so as to know the extent to which these 
properties can be passed down to the next generation. 
Genetic information is necessary parameters for the 
selection and screening. Requires the selection of the 
appropriate characterin order to run efficiently  (Poehlman and 
Sleper (1996) [7]) suggest estimating heritability is useful to 
know the genetic influences that can be passed on from parent 
to offspring, to decide which method of selection of the most 
useful for improving the character, and to predict the outcome 
of the selection (genetic progress). 
 
II.  RESEARCH OBJECTIVES 
This study aims to characterized 20 chilli genotypes 
through genetic parameters, variability and heritability of 
some agronomic traits genotypes chili peppers selection 
criteria to obtain high yield. 
 
III.  MATERIAL AND METHODS 
Research conducted at Institut Pertanian Bogor (IPB) 
Leuwikopo Darmaga, lasting from June to November 2011. 
Plant genotype used in this study are 20 chilli genotypes (C2, 
C5, C105, C111, C117, C118, C120, C160, C51, F5110005 -
91-13-5, F5110005-91-13-12, C157, C159, F5120005-5-11-1, 
F8002005-2-9-12-1, C140, C19, C18, C143, C145) which 
comes from the collection of IPB and Vegetable Research 
Institute Lembang.  
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Experiment arranged in a randomized complete block 
design, consisting of 15 genotypes chili with three 
replications, each experimental unit consisted of 20 plants, of 
which 10 plant samples were taken. 
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 Peospodarsono (1988) [9] states Heritabilty value can 
be assumed through this formula :  
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Heritability value can be classified as (Stansfield,  1983 [10]): 
- Low : h2< 20% 
- Intermediate : 20% ≤ h2<50% 
- High : h2  ≥ 50% 
Observed variables were observed in the form of 
quantitative variables are: day to first flowering, day to first 
harvesting, plant height, dichotomous height, stem girth, 
crown width, leaf length, leaf width, fruit weight, fruit length, 
fruit stem length, fruit girth, fruit wall thickness and yield per 
plant. Qualitative variables observed are Stem colour, stem 
shape, stem pubescence, plant growth habit, leaf colour, leaf 
shape, number of flower per axil, flower position, corolla 
colour, corolla shape, anther colour, filament colour, calyx 
margin (Desciptor for Capsicum annuum, 1995 [11]). 
If the real F-test, the test is carried further variables 
Duncan 's New Multiple Range Test (DNMRT) level of 5 % 
and a suspected genetic parameters . Genetic parameters of a 
variety  of  genotypes  (  σ2G  ),  the  range  of  phenotypes  (  σ2P  )  
and the genotypic coeffecients of variation (GCV) suspected 
of using the formula (Singh and Chaudhary, 1979 [12]). 
 
IV. RESULTS AND DISCUSSION 
Knight (1979) [13] states that the predicted values of 
genotypic coefficition of varation (GCV), and the value of 
heritability estimates vary depending on environmental 
factors. When the level of a narrow genetic variability then 
this indicates that the individuals in the population is relatively 
uniform. Higher genetic variability, create easier and larger 
chances for succeed in increasing the frequency of desired 
genesselection. In other words, a chance to get a better 
genotypes through the large selection (Allard, 1960 [5]; 
Poespodarsono, 1988 [9]). 
Data presented in table 1 reveal significant variations for 
all characers except leaf length and first day to flowering 
which is on the intermediate criteria. Based on the table above 
shows that genotypic coeffecients of variation (GCV) at 
intervals of 4.48&-37.33 %. In general, all variables have a 
broad genotypic coeffecients of variation except for leaf 
length and first day to flowering has a intermediate genetic 
variability criteria. Variables that have a high genetic 
variability of criteria can be used as selection criteria. The 
selection process will be more effective in a population with a 
high genetic variability (Allard, 1960 [5]). For those variables 
that have a highgenotypic coeffecients of variation criteria 
may imply that genetic factors have a major influence on the 
visual display variables were observed in the tested plants. In 
this case could also mean that environmental factors do not 
provide a major influence on the visual variables were 
observed in tested plants. Broad sense heritability values
(h2bs) is the ratio between the genetic variability of the range 
of phenotypes. 
Characters σ2G σ2P σσ2G 2σσ2G GCV(%) Heritability(%) Criteria 
 Plant height 187.81 201.702 62.22 123.8 19.52 82,21 High 
Dichotomus Height 16.95 18.978 5.87 11.68 16.98 73,57 High 
Stem girth 0.89 1.07 0.33 0.67 9.03 62,12 High 
Crown width 107.67 129.515 40.06 80.12 11.40 62,28 High 
Leaf width 0.09 0.115 0.04 0.006 14.6 59,58 High 
Leaf length 0.39 0.5693 0.18 0.34 25.88 42,05 Intermediate 
Days to first flowering 14.02 20.02 6.32 12.64 4.48 43,78 Intermediate 
Days to first harvest 3.72 4.16 1.29 2.57 4.76 74,17 High 
Length of fruit stem 0.50 0.578 0.18 0.23 17.42 68,13 High 
Fruit wall thickness 0.10 0.11 0.03 0.07 27.71 83,78 High 
Fruit length 12.551 12.924 3.97 7.94 32.33 91,80 High 
Fruit girth 11.952 12.765 3.92 7.84 34.29 87,93 High 
Fruit weight 7.13 7.45 2.29 4.60 26.49 74,02 High 
Yield per plant 11965.38 13365.20 4136.45 8272.90 37.33 82,21 High 
Table 1. Variability parameters for biometrical characters in chilli 
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The heritability value at intervals of 42.05%-91.80%. 
Almost all of the observed variables have a high heritability 
value, except the fruitwallthickness which is only leaf length 
and first day to flowering who had intermediate criteria. This 
means that genetic factors influence the parameters were 
observed compared with environmental factors so that the 
selection is performed on the parameters that have a high 
heritability values will affect the productivity of the plant 
Genotypic Weight per fruit(g) 
Yield per 
plant (g) 
C2 7.14bc 359.36cde 
C5 8.60b 583.26a 
C105 5.12def 305.64cdefg 
C111 2.54hij 230.24fgh 
C117 2.77hij 185.85gh 
C118 3.43ghi 225.96fgh 
C120 4.33fgh 241.09efgh 
C160 1.66ij 184.68gh 
C51 2.48hij 171.35h 
F5110005-91-13-5 4.94efg 358.05cde 
F5110005-91-13-12 6.53cde 344.30cdef 
C157 2.99hij 199.13gh 
C159 2.81hij 210.19gh 
F5120005-5-11-1 7.78bc 421.57bc 
F8002005-2-9-12-1 4.87efg 272.40defgh 
C140 3.18ghij 242.26efgh 
C19 6.81cd 375.41cd 
C18 6.52cde 242.50efgh 
C143 12.22a 522.75ab 
C145 1.42j 184.39gh 
Table 2. Weight per fruit and yield per plant 
 
Fruit weight was observed with the middle value between 
1.42-12.2 grams. Genotype C145 had the lowest weight which 
is 1.42 grams, this condition due to genotype C145 is a type of 
curly chili species. While the C143 genotype is chili with the 
heaviest fruit weight gram 12.22 grams. C143 genotype reveal 
significant different for all genotype tested. 
Yield per plant is a key indicator in determining the yield 
in a chilli crop. C5 genotype has a weight of yield per plant 
were highest ie 583.26 grams. C5 genotype was significantly 
different from all genotypes tested, except with genotype 
C143. Whereas genotype C51 has a weight of fruit per plant 
the lightest of all tested plants is 171.35 grams. 
 
 
Table 3. Qualitative parameters for  stem colour, stem shape, stem pubescence, plant growth habit, leaf colour and leaf shape. 
  
  
Stem  Stem  Stem Plant Growth Leaf Leaf  
Colour shape Pubescence habit colour Shape 
1 C2 Green with purple stripes Cylindrical Sparse Prostate Green Ovate 
2 C5 Green with purple stripes Cylindrical Sparse Erect Green  Ovate 
3 C105 Green with purple stripes Cylindrical Intermediate Intermediate Green  Lanceolate 
4 C111 Green with purple stripes Cylindrical Sparse Intermediate Light green Ovate 
5 C117 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
6 C118 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
7 C120 Green with purple stripes Cylindrical Intermediate Intermediate Green Lanceolate 
8 C160 Green Cylindrical Sparse Prostate Green Ovate 
9 C51 Green with purple stripes Cylindrical Sparse Intermediate Dark green Ovate 
10 F5110005-91-13-5 Green with purple stripes Cylindrical Sparse Erect Green Lanceolate 
11 F5110005-91-13-12 Green with purple stripes Cylindrical Sparse Intermediate Dark green Ovate 
12 C157 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
13 C159 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
14 F5120005-5-11-1 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
15 F8002005-2-9-12-1 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
16 C140 Green with purple stripes Cylindrical Sparse Intermediate Green Lanceolate 
17 C19 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
18 C18 Green with purple stripes Cylindrical Sparse Prostate Dark Green Ovate 
19 C143 Green with purple stripes Cylindrical Sparse Intermediate Green Ovate 
20 C145 Green Cylindrical Intermediate Prostate Green Ovate 
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Num Genotype 
Number 
of 
flower Flower Corolla 
Corolla 
spot Corolla Anther Filament Calyx 
Per Axil Position colour Colour Shape colour colour Margin 
1 C2 One Pendant White White Rotate Purple White Entire 
2 C5 One Pendant White White Rotate Purple blue White Entire 
3 C105 One Pendant White White Rotate Pale blue White Intermediate 
4 C111 One Pendant White White Rotate Purple White Intermediate 
5 C117 One Pendant White White Rotate Pale blue White Intermediate 
6 C118 One Intermediate White White Rotate Blue White Intermediate 
7 C120 One Pendant White White Rotate Pale blue White Intermediate 
8 C160 One Erect White White Rotate Purple blue White Entire 
9 C51 One Intermediate White White Rotate Pale blue White Intermediate 
10 
F5110005-91-13-
5 One Pendant White White Rotate Pale blue White Entire 
11 
F5110005-91-13-
12 One Pendant White White Rotate Purple White Intermediate 
12 C157 One Pendant White White Rotate Pale blue White Intermediate 
13 C159 One Intermediate White White Rotate Pale blue White Intermediate 
14 F5120005-5-11-1 One Pendant White White Rotate Pale blue White Entire 
15 
F8002005-2-9-
12-1 One Intermediate White White Rotate Pale blue White Intermediate 
16 C140 One Pendant White White Rotate Yellow White Intermediate 
17 C19 One Pendant White White Rotate Purple White Intermediate 
18 C18 One Pendant White White Rotate Pale blue White Dentate 
19 C143 One Intermediate White White Rotate Pale blue White Dentate 
20 C145 One Erect White White Rotate Blue White Dentate 
Table 4. Qualitative parameters for number of flower per axil, flower position, corolla, corolla spot colour, corolla shape, anther colour, filament colour and calyx 
margin. 
V. CONCLUSIONS AND RECOMMENDATIONS 
Genotypic coeffecients of variation (GCV) at intervals 
between4.48&-37.33%.The heritability value at intervals 
42.05%-91.80%. Almost all of the observed variables have a 
high heritability value, except leaf length and first day to 
floweringwhich is only on intermediate criteria. For weight 
per fruit, C143 reveal significant value than other genotype 
and yield per plant C5 reveal significant value than the others. 
It indicate that C143 and C5 can be selected as Hybrid chilli 
plant.The genotypes tested in this study had a high enough 
level of variability that could potentially be used as a parent 
for crosses 
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